APRIL/MAY 2023 


BMA61/UMA61 — LINEAR ALGEBRA 


: Three hours Maximum : 75 marks 


SECTION A — (10 x 2 = 20 marks) 
Answer ALL questions. 


aejwup: Ges unit Gah. 


2. . What do you mean by Linear span? 
CpAwe Quo Lib Guer aami rarer? 
t 

fi AT a dimpV=m then prove that dim F 
Hom (V,V) =m?. 


dim,V=maeflé dim, Hom(V,V)=m? ger 
Aedes. 


4. Prove that Jau] =|a[fuf. 
lena =a] aar e519. 
5. Define algebra over F. 
F-& God awws Quissi fwa aruy. 
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19. 


20. 


If Te<A(V) has all its characteristic roots in 12. (a) 
F, then prove that there is a basis of V in which 

the matrix of T is triangular. 

T e A(V) Agw Amis AD CPOms eid @) 


F à 26g rao, V We, T Wgew ålar 
Aaf 2 igi rear Ma. 


Prove that for A,B e Fa 
(a) det (AB) = (det A) (det B) 
(b) det (ABA™’) = det B 


(c) If A is invertible then det A+0 and 
det (A!) =(det A)”, 


(b) 
A,BeF,, cafe 

(a) det (AB) =(det A) (det B) 

(<%) det (ABA~') =det B 


Q A && Gprorg 2w ug wmid det A+0 
aad det (A7!) = (det A)! erer Aa. 
14. (a) 
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Prove that A(A(W))=W. 
A(A(W)) = W aa Ama. 

Or 
Show that W+ is a subspace of V, 
We rangi Ver 2 Gaah eran fa. 
If V is finite-dimensional over F, then P rove 
that Te A(V)is regular if and only àf T 
maps Vinto V. 
V adug F ot Gow AVO S Py ay 
uflionesnd aad Te A(V) gos BOR Ss rer 
emorbpors AGLA T yag V AN crs iy 
V 66 gami God gen sriumeb oe 
bed. 

Or 


If A€ F is a characteristic root of T e A(V) 
then prove that for any Polynomial 
q(x)e F[x],q(A)is a characteristic root of 
qT). 

Ae Foaeng Te AV) 
ab calla abs 6 udsMUYs Ganwe 
alx)e Fix]šs, q(A) aig UT) BD 6544, 
Apdy epwi crar Ale. 

If V is n-dimensional over F and if 
T € A(V) has the matrix m,(T)in the b 


Agou Avuy 


d 

asis 
U,, Ug,...,U, and the matrix m,(7')in the Dhais 
Wi, Wa,- W, Of over F, then prove that there 
is an element CeF,such that 


m(T)=Cm, (T/C. 
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15. 


(b) 


(a) 


(b) 


F- à Gow n ufioremapi, Te A(V) 5G 
Ui, Ug;---,U, TOD DUEL irse 2 cow 
m,(T) erenp AMMAOMWUILD, W Wa. W, TAD 
agiu LYdeflsenar 2w u m,(T) adp 
ENE Gorw Lb 2 wL ug aala 
m,(T)=Cm, (T)C™ cron Awa. 

Or 
If WcVis invariant under T. then prove 
that T induces a linear transformation T on 
V/W, defined by (V+W)T =VT +W. 
W cV aiu T Ger Èp wry Meares) 
Gaata 2 | fobs W/W PAA 
w+WT =uT +W erw AmI. 
For A, B,e F, and AEF, prove that 
G) tr(AA)=atr A 
G) tr(A+B)=tr A+trB 
Gii) tr (AB) = tr (BA) 


A, Be F, wpb AEF aao 

G) tr(4A)=Atr A 

Gi) tr(A+B)=tr A+trB 

Gii) tr (AB) =tr (BA) sre Aodes. 
$ Or 


If two roots of A are equal then prove that 
det A =0. 


A aip aAA A Éisd swb sad 
det A=0. am Plss. 
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SECTION C — (3 x 10 = 30 marks) 
Answer any THREE questions. 


16. IfV is finite-dimensional and if W is a subspace of 


IT 


18. 


V, then prove that W is finite-dimensional, dix, 

W <dim V and dim V/W = dim V -dim W, 

V riug gam Ufuremorseyb, WCV ORTEN 

Qos W aaugb qap uMomesmbd amata 

dim W<dimV wig dim V/W =dim V -dim w 

cron Blend. 

Let V be a finite-dimensional inner product SPACE 

then prove that V has an arthonormal set as oy 

basis. 

V aug gap uamo 2 ew 2GS 

Aaah aad V erug Asigóg samd riny ASA. 

(a) _ If V is finite-dimensional over F, then Prove 
that T'e A(V) is singular if and only if there 
exists a v + 0 in V such that vT =0. 

(b) If V is finite-dimensional over F then for 
S,T e A(v) prove that 
r(ST)<r(T) and r(TS) < (T). 

V aug F á Gua anya ufor 2D ug 

GCI 

(a) TeAV) aug Aptny eg@omppw Tesh Gy 
v#0 aaug V & 2 crorgy womb vT =0 en 
Hed. 

() S,\Te AV) cof r(ST)<r(T) and 


r(TS)<r(T) cer pma. 
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10. 


11. 


Define characteristic root of T. 

T user Apiu yaam awug. 

Define m(T). 

mT) wu euenquigy. 

When will you say that two supspaces §,T are 
similar? 

ST aim QrarG Qualls eh ay eutS5ene rar 
oGungy apami crest THIS? 

Define trace (A). 


trace (A) - OW UDJUS. 


Find the determinant of i I 


34 
f ‘| -r Am GErma WAIL) srna. 


(a) 


(b) 


SECTION B — (5 x 5 = 25 marks) 

Answer ALL questions. 
If V is the internal direct sum of 
U,, Ug....,U,, then prove that V is isomorphic 
to the external direct sum of U Upg 


U, Uz, U, DOLU 2 rerna CpréQsnae V 
ad V crémiens Geuaflunen Gpiġûsrmsáig 
FO arius Amb aw Ma. 

Or 
Prove that L(S)is a subspace of V. 


L(S) riug V Wer o Aaah era Ama. 
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